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SYSTEM FOR PROCESSING PROGRAMS SUMMARY OF THE INVENTION 

PROGRAM CONTENT RA 
kTION DERIVED FROM N 
BROADCAST SOURCES 



AND PROGRAM CONTENT RATING A _ , t ._ . _ TQrT1 : n e nm *t; nn 

INFORMATION DERIVED FROM MULTIPLE * ^!_ m . PJ^^fli^^™^ 



from different broadcast sources, containing programs and 

program specific information including associated content 

„_ . . . . ... - . . rating data. A program specific parameter of a desired 

This is a non-provisional application of provisional 9 . , . ?. / r . * . 

i- *• * i kt £n ,mn ri n o u j * program is selected based on its source from equivalent 

application serial No. 60/092,616 by D. R. Schneidewend et t e u u a a • a 

f /*i , , , J parameters from alternative broadcast sources. The deseed 

al, filed Jul. 13, 1998. j^j i j- 

' program is processed for display, recording or playback 

FIELD OF THE INVENTION 1Q using the selected program specific parameter. The selected 

This invention is related to the processing of programs P ro S ram "P*^ P«ameter may comprise a content rating 

and associated content rating and system timing information ,hat 15 ma PP ed ° a dlffere f' P ro S ram f° n,e,lt raUng system 

received from multiple broadcast sources for program play, and ** d m valldatm S ^bonzation to access the deseed 

recording and playback. program. 

BACKGROUND OF THE INVENTION 15 BRIEF DESCRIPTION OF THE DRAWINGS 

In digital video and audio broadcast applications, pack- ' n i!?i dra . ^' , , ... , , 

etized program information transmitted to a video decoder, mG - 1 * a block d,a g ram ? f dl S ltal l v,deo receiving 

such as a High Definition Television (HDTV) receiver, apparatus for processmg system timing and program content 

contains broadcast channels, e.g. Fox 5™, Channel 13™, 20 rating informaUon from multiple broadcast sources, accord- 

from multiple broadcasters. The packetized program infer- m 6 l ° th , e P™^ 1 " °* invention 

mation of an individual broadcaster may contain the data FIG ; 2 shows a flowchart for a method for scheduling and 

content of several program sub-channels occupying the executing program processing functions and displaying a 

frequency spectrum previously occupied by a single analog Unie clock according to the invention 

broadcast channel. The subchannels may comprise, for ^ HG . 3 shows a program guide user interface for initiahng 

example, digital services including a main program channel, scneduhng of program processing functions, according to 

a financial service channel offering stock quotes, a sports the invention. 

news service channel and a shopping and interactive FIG - 4 shows a fl ™ char « for a method for conditioning 

channel, all being conveyed within the 6 MHz bandwidth »«*?» '° programs based on program content ratmp 
previously allocated to a single analog NTSC compatible 30 received from mult, P le broadcast sources, accordmg to the 

broadcast channel. invention. 

The packetized program information of an individual . , , 5 shows a me , thod for . g^ralmg program specific 
« 1 . 1 \ ■ •„ • c 4- 11 .u mformation incorporating system tuning and program con- 
broadcaster also contains ancillary information as well as the r . , . . 
j . * * r *u u u 1 tl n tent rating information, according to the invention, 
data content of the program sub-channels. The ancillary & & 

information includes system information and program spe- 35 DETAILED DESCRIPTION OF THE DRAWINGS 
cific data used in identifying and assembling packets com- 
prising selected programs and also includes program guide FIG. 1 is a block diagram of a digital video receiving 
and text information associated with the transmitted pro- system for demodulating and decoding broadcast signals 
gram data. In particular, the ancillary system information from multiple broadcast sources, according to the principles 
includes system timing information providing a time clock 40 of the invention. Although the disclosed system is described 
reference enabling determination of a time at which a in the context of a system for receiving terrestrial broadcast 
specific program is to be broadcast. The ancillary program video signals incorporating ancillary program specific and 
specific data may include program content rating informa- timing information in MPEG compatible format, it is exem- 
tion (such as PG-13 etc.) enabling parental control of plary only. The MPEG data format is widely adopted and 
viewing using a conditional access system such as a V-chip 45 detailed in the MPEG2(Moving Pictures Expert Group) 
type system, for example. The ancillary system timing and image encoding standard, hereinafter referred to. as the 
content rating information is typically encoded along with "MPEG standard", (ISO/IEC 13818-1, Jun. 10, 1994, and 
program data to conform to the requirements of a known ISO/IEC 13818-2, Jan. 20, 1995). The program specific and 
standard. One such standard detailing an information pro- timing information may be of a variety of types. For 
tocol incorporating system timing and content rating infor- 50 example, it may comply with Program Specific Information 
mation for broadcast applications is entitled, Program and (PSI) requirements specified in section 2.4.4 of the MPEG 
System Information Protocol for Terrestrial Broadcast and systems standard or it may comply with the previously 
Ca ble, published by the Advanced Television Systems Com- mentioned PSIP standard or other ATSC standards, 
mittee (ATSC), Nov. 10, 1997, hereinafter referred to as the Alternatively, it may be formed in accordance with propri- 
PSIP standard. 55 etary or custom requirements of a particular system. 

A number of problems may arise in a digital video system The principles of the invention may be applied to 

in processing system timing and program specific informa- terrestrial, cable, satellite, Internet or computer network 

tion from multiple broadcast sources. Specifically, problems broadcast systems in which the coding type or modulation 

arise in the use of the system timing information for sched- format may be varied. Such systems may include, for 

uling program processing functions and for displaying a 60 example, non-MPEG compatible systems, involving other 

current time to a user. Problems also arise in providing a types of encoded datastreams and other methods of convey- 

conditional access system that uses accurate program con- ing program specific information. Further, although the 

tent rating information in authorizing access to programs disclosed system is described as processing broadcast 

whilst also providing desirable features such as the ability programs, this is exemplary only. The term 'program* is used 

for a user to optionally override a previously set content 65 to represent any form of packetized data such as audio data, 

rating limit. Thus there is a need to solve these problems and telephone messages, computer programs, Internet data or 

derivative problems. other communications, for example. 
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In the video receiver system of FIG. 1, a broadcast carrier reference indicator to a time clock (e.g. United States east 

modulated with signals carrying audio, video and associated coast time and date) for establishing a time of day and date 

data representing broadcast program content is received by of the future transmission of a program by the broadcaster of 

antenna 10 and processed by unit 13. The resultant digital the program. This time clock is useable for initiating sched- 

output signal is demodulated by demodulator 15. The 5 uled program processing functions including program play, 

demodulated output from unit 15 is trellis decoded, mapped program recording and program playback, for example, 

into byte length data segments, deinterleaved and Reed- Further, the program specific information contains condi- 

Solomon error corrected by decoder 17. The corrected tional access, network information and identification and 

output data from unit 17 is in the form of an MPEG linking data enabling the system of FIG. 1 to tune to a 

compatible transport datastream containing program repre- 10 desired channel and assemble data packets to form complete 

sentative multiplexed audio, video and data components. programs. The program specific information also contains 

The transport stream from unit 17 is demultiplexed into ancillary program content rating information (e.g. an age 

audio, video and data components by unit 22 which are based suitability rating), program guide information (e.g. an 

further processed by the other elements of decoder system Electronic Program Guide EPG) and descriptive text related 

100. In one mode, decoder 100 provides MPEG decoded 15 to the broadcast programs as well as data supporting the 

data for display and audio reproduction on units 50 and 55 identification and assembly of this ancillary information, 

respectively. In another mode, the transport stream from unit The program specific and system timing information is 

17 is processed by decoder 100 to provide an MPEG assembled by controller 60 into multiple hierarchically 

compatible datastream for storage on storage medium 105 arranged and inter-linked tables. An exemplary PSIP com- 

via storage device 90. 2 o patible hierarchical table, arrangement includes a System 

A user selects for viewing either a TV channel (user Time Table (STT), a Master Guide Table (MGT), a Channel 

selected channel-SC) or an on-screen menu, such as a Information Table (CIT), Event Information Tables (EITs) 

program guide, by using a remote control unit 70. Controller and optional tables such as Extended Text Tables (ETTs) and 

60 uses the selection information provided from remote a Rating Region Table (RRT). The STT contains a time 

control unit 70 via interface 65 to appropriately configure 2 5 reference indicator and associated correction data sufficient 

the elements of FIG. 1 to receive a desired program channel for a decoder to establish a time of transmission of a 

for viewing. Controller 60 comprises processor 62 and program by a broadcast source accurate to within plus or 

processor 64. Unit 62 processes (i.e. parses, collates and minus 4 seconds, for example. The MGT contains informa- 

assembles) system timing information and program specific don for acquiring program specific information conveyed in 

information including program content rating, and program 30 other tables such as identifiers for identifying data packets 

guide information. Processor 64 performs the remaining associated with the other tables. The CIT contains informa- 

control functions required in operating decoder 100. tion for tuning and navigation to receive a User selected 

Although the functions of unit 60 may be implemented as program channel. The EIT contains descriptive lists of 

separate elements 62 and 64 as depicted in FIG. 1, they may programs (events) receivable on the channels listed in the 

alternatively be implemented within a single processor. For 35 CIT. The ETT contains text messages describing programs 

example, the functions of units 62 and 64 may be incorpo- and program channels. 

rated within the programmed instructions of a microproces- The RRT contains program content rating information 

sor. such as the MPAA (Motion Picture Association of America) 

Controller 60 configures processor 13, demodulator 15, or V-chip compatible rating information that is collated by 
decoder 17 and decoder system 100 to demodulate and 40 region (e.g. by country or by state within the U.S.A.). 
decode the input signal format and coding type. Further, Additional program specific information describing and 
controller 60 configures units 13, 15, and 17 for other supplementing items within the hierarchical tables is con- 
communication modes, such as for receiving cable televi- veyed within descriptor information elements. Information 
sion (CATV) signals and for bi-directional communication associating a program content rating with a particular pre- 
via coaxial line 14 or for bi-directional (e.g. Internet) 45 gram from a particular broadcast source may be conveyed 
communication, for example, via telephone line 11 . In an within a content advisory descriptor contained in an EIT or 
analog video mode, an NTSC compatible signal is received PMT. In other embodiments the system timing and program 
by units 13, 15 and 17 and processed by decoder 100 for content rating information associating a specific program 
video display and audio reproduction on units 50 and 55 with a specific rating may be contained in other tables, data 
respectively. Units 13, 15, 17 and sub-units within decoder 50 formats, or descriptors such as the caption service descriptor 
100 are individually configured for the input signal type by or the information may be conveyed in user definable data, 
controller 60 setting control register values within these Additional program content ratings are conveyed in vertical 
elements using a bi-directional data and control signal bus C. blanking intervals in NTSC compatible signals processed by 

The transport stream provided to decoder 100 comprises analog processor 27 within decoder 100 in analog video 
data packets containing program channel data and ancillary 55 mode. The program specific and system timing information 
system timing information and program specific information acquired by controller 60 via unit 22 is stored within internal 
including program content rating, and program guide infor- memory of unit 60. Controller 60 uses the acquired content 
mation. Unit 22 directs the ancillary information packets to rating and system timing information in conditioning access 
controller 60 which parses, collates and assembles this to programs and in scheduling program processing functions 
information into hierarchically arranged tables. Individual 60 including program viewing, recording and playback, 
data packets comprising the User selected program channel Controller 60 employs the process of FIG. 2 to execute 
SC are identified and assembled using the assembled pro- scheduled program processing functions including program 
gram specific information. The system timing information viewing, recording, and playback. In other embodiments, a 
contains a time reference indicator and associated correction process corresponding to the process of FIG. 2 (and FIG. 4) 
data (e.g. a daylight savings time indicator and offset infor- 65 may be used to execute other scheduled functions including 
mation adjusting for time drift, leap years etc.). This timing program transmission, program standards conversion, pro- 
information is sufficient for a decoder to convert the time gram encryption, decryption, scrambling, decoding and their 
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derivative functions including the termination of any of news item 849 in internal memory. Controller 60 determines 
these processing functions. In executing scheduled process- scheduled times of broadcast and termination of news item 
ing of a particular program, controller 60 adaptively gener- 849 from stored program guide information previously 
ates a scheduling time clock from a time reference indication . derived from the EIT. Upon user selection of icon 815 
(e.g. in the STT) provided by the broadcast source of the 5 controller 60 in conjunction with unit 37 (FIG. 1) generates 
particular program. This generated scheduling clock is used a scheduling menu enabling a user to enter a time for future 
to time the initiation of scheduled program processing playback of movie 847 or to select immediate playback of 
functions. Previously derived time clocks (e.g. from other the movie. A user selects the control and navigation icons 
broadcast sources) are disregarded in initiating scheduled and enters times etc. using remote control 70 which supports 
processing of this particular program. The scheduling time 10 cursor manipulation (or an alternative cursor based arrange- 
clock is re-synchronized to the STT time reference infer- ment such as a mouse or keyboard system), 
mation provided by a particular broadcast source prior to Returning to the process of FIG. 2, controller 60 in step 
initiating scheduled processing of any programs produced 205 configures units 13, 15 and 17 (FIG. 1) and decoder 100 
by that particular source. elements to receive packetized program information con- 
These features address the problem of preventing appli- 15 taining a user selected program. Controller 60 configures 
cation of incorrect program specific information parameters processor 13, demodulator 15 and decoder 17 to receive the 
(parameters within the MGT, CIT, EIT, EIT and RRT etc.) specific channel frequency and data format of the transmis- 
across program boundaries. This may occur if program sion channel of the broadcaster of the desired program 
processing is scheduled using an inaccurate time clock such - (previously selected in step 203). In step 210 controller 60 
as a clock derived from a broadcast source other than the 20 acquires the packets comprising STT data from the broad- 
source of the specific program to be processed. A time clock cast source of the desired program, by configuring demul- 
inaccuracy of 10 seconds or more is quite possible under tiplexer 22 with the predetermined STT PIDs and table 
these conditions due to program broadcasting delays and identification data (Table_JD). 

other delays occurring in a system using multiple broadcast Thereby controller 60 acquires the STT data containing a 

sources. 25 current time reference indication and time correction data 

As a result of this time clock inaccuracy, the wrong produced b y the broadcast source, of the desired program, 

program may be recorded (or viewed or played back) in The STT data is transmitted and acquired at predetermined 

overlap periods between initiation or termination of program periodic intervals (recommended by the PSIP standard to be 

recording and the actual broadcast time of the program. at least once per second). 

Further, a program may be erroneously recorded using the i n s t e p 215, in program recording and viewing modes, 

program specific information parameters of a previously controller 60 derives a time clock using the acquired STT 

processed program during program segments occurring in time reference indication (a value indicating the number of 

the overlap periods. Consequently, upon playback of the seconds elapsed since a base time, specifically since -12 a.m. 

program, incorrect program specific parameters are applied j^. 6, 1980) together with STT correction data including an 

during the overlap segments. This may cause faulty decod- 0 fiket value and daylight savings time indicator (per PSIP 

ing including incorrect packet identification and acquisition standard section 6.1). The derived time clock consists of 

or the use of incorrect program content ratings, for example. both a date and time and comprises year, month, day and 

As a result, invalid and objectionable images may be Iran- time of day. In deriving the time clock from the time 

siently displayed to a user. Under such conditions a portion reference indication the following four values are computed: 

of an adult content rated program may be erroneously 1) Number of minutes from BaseKreceived seconds from 

displayed to a child, for example. Base)/60 

Controller 60 employs the process of FIG. 2 to schedule 2) Number of houfs from BaseKreceived minutes from 

and execute program processing functions upon user mitia- Base)/60 

tion of a scheduling function. Following the start at step 200, -,x KTL r ^ r ™ 

* 11 /rn ■ , -»m , , , . r . * 45 3) Number of days from Base«=(hours from Base)/24 

controller 60 in step 203 schedules program viewing i 

(including tuning and acquisition), recording or playback in 4 > Number of vears from Base=(days from Base)/(days 

response to a user scheduling command via the program ^ T vear )> wnere > 

guide interface of FIG. 3 displayed on display 50 (FIG. 1). davs P er y e *r=365, or 366 in a leap year 

Other embodiments may employ alternative user interfaces No Jf » . . 

for this scheduling function. 11,15 Base in the above expressions is 12 a.m. Jan. 6, 1980. 

, . , v j- • .i- From above four values the derived time clock 

In scheduling program viewing or recording vu the CQ ^ and ^ f are ^ 

program guide of FIG. 3, a user navigates to the desired mme d as follows J J 

channel and program using menu icons 853 and 855. The A x * 

user selects a program e.g. news program 849 by highlight- 55 1} y ear " Base ^number of years from Base, 

ing the news icon 849 and schedules the news program 849 2 ) current day of year-number of days from Base- 

for viewing or recording by selecting icon 805 or icon 810 (number of years from Base*days per year), . 

respectively. A user may similarly schedule playback of a A* 50 * me current month and day of the month are determined 

movie such as movie item 847 (Terminator II) from storage directly from the current year and the current day of year, 

device 90 and medium 105 (FIG. 1), The user schedules 60 3) current hour of day-number of hours from Base- 

playback of the movie by highlighting the movie item 847 (number of days from Base*24), 

and selecting icon 815. In other embodiments a user may 4) current minute of hour-number of received minutes 

schedule program viewing, recording or playback by other from Base-(number of hours from Base* 60) 

methods such as by using remote unit 70 buttons rather than 5) current second within the minute-number of received 

program guide icons 805, 810 and 815. 65 seconds from Base-(number of minutes from Base*60) 

Upon user selection of icons 805 or 810 controller 60 Then the derived time clock is the current total time-current 

stores the scheduled times of broadcast and termination of year, month, day, hour, minute and second. In addition, the 
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derived time clock is corrected using STT correction data 
including an offset value and daylight savings time indicator 
per PSIP standard section 6.1 and Annex A (or by corre- 
sponding correction factors in non-PSIP compatible 
systems). 5 

In step 215 in program playback mode, controller 60 uses 
an internal system clock synchronized with operation of 
storage device 90 for initiation of movie playback. In other 
embodiments, controller 60 may derive a scheduling clock 
from a variety of other forms of time clock data. It is 10 
advantageous that the time clock data used to derive the 
scheduling clock is synchronized with the time clock trans- 
mitted by the broadcast source in broadcasting the desired, 
program. This is achieved, for example, by using STT data 
from the broadcast source of the desired program in viewing 15 
and recording modes and by using a system clock synchro- 
nized with a playback device in playback mode. STT data 
and time clocks derived from STT data from broadcast 
sources other than the source of the desired program are 
disregarded in initiating scheduled processing of the desired 20 
program. 

In step 220, controller 60 updates (i.e. corrects and 
re-synchronizes) an internally maintained and stored sched- 
uling time clock with the time clock information derived in 
step 215. The scheduling clock is periodically updated in 25 
this manner from derived time clock values obtained from 
the updated STT data received at intervals of one second or 
less. In the time intervals between updating the scheduling 
clock from the STT data the scheduling clock is maintained 
using an internal crystal derived clock frequency within 30 
controller 60. Controller 60 in other embodiments may 
create and maintain separate scheduling clocks and/or STT 
derived time reference and correction information associ- 
ated with each program broadcast source (e.g. one clock for 
each broadcast source) using the method of steps 205-215. 35 
In step 220, if no time clock reference information is 
available from the broadcast source of the desired program, 
controller 60 uses a previously derived scheduling clock. 
Controller 60 in step 225 initiates processing of the desired 
program at the scheduled processing time previously estab- 40 
lished in step 203. Controller 60 determines whether the 
times for initiating processing (previously scheduled in step 
203) have arrived based on the scheduled clock determined 
in step 220. 

Controller 60 in step 225 initiates processing of the 45 
desired program for viewing, recording or playback at the 
scheduled processing time by identifying and acquiring the 
packets comprising the desired program. Specifically, con- 
troller 60 and processor 22 (FIG. 1) determine from the CIT 
the PIDs of video, audio and sub-picture streams in the 50 
packetized decoded transport stream input to decoder 100 
from unit 17. The video, audio and sub-picture streams 
constitute the desired program being transmitted on selected 
channel SC. Processor 22 provides MPEG compatible video, 
audio and sub-picture streams for to video decoder 25, audio 55 
decoder 35 and sub-picture processor 30 respectively. The 
video and audio streams contain compressed video and 
audio data representing the selected channel SC program 
content. The sub-picture data contains the EIT, ETT and 
RRT information associated with the channel SC program 60 
content. 

Decoder 25 decodes and decompresses the MPEG com- 
patible packetized video data from unit 22 and provides 
decompressed program representative pixel data to NTSC 
encoder 45 via multiplexer 40. Similarly, audio processor 35 65 
decodes the packetized audio data from unit 22 and provides 
decoded and amplified audio data, synchronized with the 



associated decompressed video data, to device 55 for audio 
reproduction. Processor 30 decodes and decompresses sub- 
picture data received from unit 22. 

Processor 30 assembles, collates and interprets EIT, RRT, 
and ETT data from unit 22 to produce formatted program 
guide data for output to OSD 37. OSD 37 processes the EIT, 
RRT and ETT and other information to generate pixel 
mapped data representing subtitling, control and information 
menu displays including selectable menu options and other 
items for presentation on the display device 50. The control 
and information menus that are displayed enable a user to 
select a program to view and to schedule future program 
processing functions including a) tuning to receive a 
selected program for viewing, b) recording of a program 
onto storage medium 105, and c) playback of a program 
from medium 105. 

The control and information displays, including text and 
graphics produced by OSD generator 37, are generated in 
the form of overlay pixel map data under direction of 
controller 60. The overlay pixel map data from unit 37 is 
combined and synchronized with the decompressed pixel 
representative data from MPEG decoder 25 in encoder 45 
via multiplexer 40 under direction of controller 60. Com- 
bined pixel map data representing a video program on 
channel SC together with associated sub-picture data is 
encoded by NTSC encoder 45 and output to device 50 for 
display. 

In step 230 (FIG. 2), controller 60 generates a second time 
clock for presentation to a user such as the displayed time 
clock item 857 (also comprising a date) depicted in the 
program guide of FIG. 3, for example. The second time 
clock is different to the scheduling clock and is generated to 
prevent time change discontinuities that occur in the sched- 
uling clock from being displayed and from disturbing a user. 
Controller 60 generates the second time clock a) by filtering 
the scheduling time clock values to prevent abrupt discon- 
tinuities e.g. by using a low pass filter, or b) by updating the 
second time clock in periods when it is not visible to a user. 
Alternatively, a second time clock may be used. that is 
independent of the scheduling clock and is a) based on an 
internal clock of the controller 60 and decoder 100 system, 
b) is received on a channel that is separate and distinct from 
the program content channels, or c) is received embedded 
within a composite program guide that lists programs from 
multiple broadcast sources, for example. The process of 
FIG. 2 terminates at step 235. 

Controller 60 employs the method of FIG. 4 to process 
packetized program information from different broadcast 
sources using functionally equivalent program specific 
information parameters including program content rating 
data dynamically selected from alternative broadcast 
sources. In processing packetized program information, con- 
troller 60 advantageously adaptively selects a program spe- 
cific parameter based on the broadcast source of the param- 
eter. The process of FIG. 4 is also applicable to the 
scheduling of analog video NTSC compatible programs and 
to the acquisition and processing of rating information 
derived from vertical blanking intervals. 

In the exemplary embodiment of FIG. 4, controller 60 
conditions access to programs based on program content 
ratings received from, multiple broadcast sources that pro- 
vide either analog or digital data. Controller 60 conditions 
access to programs in response to user commands entered 
via control and information menus generated by OSD unit 
37 and displayed on unit 50 (as described in connection with 
FIG. 2). The control and information menus enable a user to 
enter content rating profiles for himself and others, upon 
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providing entitlement data comprising a userid and a pre- because of a subsequent re-rating of the content of the 

determined password, for example. A content rating profile desired program. 

allows a user to set a maximum rating limit threshold for Consequently, controller 60 in step 320 acquires a second 

individual users of decoder 100 according to a user selected content rating of the desired program from program specific 

rating system. A user may select rating limit thresholds 5 information provided by the broadcast source of the desired 

according to one of a number of different rating systems program. The content rating from this second broadcast 

such as the V-chip, MPAA, or other systems. Thereby source is acquired reasonably close to the time of program 

decoder 100 enables parental control over access to broad- broadcast to enable a current and reliable second validation 

cast programs by children and others. Id addition, the control of user authorization to access the desired program. Jn step 

and information menus enable a user to override a selected 10 325, controller 60 converts the content rating acquired from 

preset maximum rating limit upon entry of authorization the second source (the broadcaster of the desired program) 

data such as a userid and password, to be compatible with the content rating system used by the 

In executing the process of FIG. 4 and following the start first source (the composite guide broadcaster). Controller 60 

at step 300, controller 60 in step 303 initiates scheduling of converts the content rating using predetermined equivalence 

program viewing (including tuning and acquisition), record- 15 mapping information for mapping content ratings of one 

ing or playback. Controller 60 initiates scheduling in broadcast source to a rating system of another source, 

response to a user scheduling command via the program In step 330, if the ratings acquired from the first and 

guide interface of FIG. 3 as previously discussed. Controller second broadcast sources are different, controller 60 selects 

60 in step 305 configures units 13, 15 and 17 (FIG. 1) and between them. Once selected, the content rating is used in 

decoder 100 elements to receive composite program guide 20 further processing and may be used by controller 60 in step 

information from a first broadcast source. The composite 330 to update an existing different rating such as a rating 

program guide information contains program description displayed in the program guide of FIG. 3, for example, 

and other information supporting assembly and decoding of Controller 60, in step 330, selects a program specific infor- 

packet data constituting individual programs produced by mation parameter from the broadcast source deemed to be 

multiple different broadcast sources. Controller 60 config- 25 the most reliable and accurate considering a) the type of 

ures processor 13, demodulator 15 and decoder 17 to receive parameter being selected (a content rating in this example), 

the specific channel frequency and data format of the and b) the time and stage in the processing scheme at which 

transmission channel provided by the first broadcast source. the parameter is being processed. A program specific infor- 

Thereby in step 305 controller 60, in conjunction with unit mation parameter from one broadcast source may be deemed 

22, acquires composite program guide information contain- 30 more reliable at a particular point in time than an equivalent 

ing program specific information including a program con- parameter from another source. Consequently, parameter 

tent rating for the desired program from the first broadcast selection may be advantageously varied based on the source 

source. Also, in step 305 controller 60 stores the program of the parameter and time and processing stage at which it 

specific information in internal memory and in step 310 is acquired. In other embodiments, the rating conversion 

retrieves the content rating of the desired program from a 35 step 325 may be unnecessary and it may alternatively be 

content advisory descriptor contained in an EIT of the stored used to convert a rating to the system of the second source 

program specific information. Controller 60 determines the or to a third and different system. It is advantageous in 

rating system of the retrieved content rating (i.e. whether the conditioning access based on program content ratings to 

desired program is rated according to a V-chip or MPAA select the content rating that: a) is provided from the 

compatible system, for example) from an acquired RRT of 40 broadcast source of the desired program, and b) is the most 

the stored program specific information. recently acquired rating especially if the rating is acquired 

In step 315, controller 60 compares the retrieved program substantially close to the time of broadcast of the desired 

content rating with a maximum rating threshold limit con- program. 

tained in a predetermined user specific rating profile. The In step 335, controller 60 uses the rating selected* in step 

rating threshold limit determines the maximum program 45 330 to perform a second validation of user authorization to 

content rating that the present user of the decoder 100 access the desired program in the manner described in 

system is authorized to access. If the content rating of the connection with step 315. Specifically, controller 60 com- 

desired program does not exceed the maximum content pares the retrieved program content rating with the maxi- 

rating threshold, controller 60 schedules processing of the mum rating threshold limit contained in the predetermined 

desired program in step 315. The retrieved program content 50 user specific rating profile. Upon successful validation, 

rating and maximum content rating threshold limit are controller 60 in step 337 initiates processing of the desired 

compatible with a content rating system contained within the program by configuring demultiplexer 22 with the PIDs for 

previously stored RRT. An exemplary age based rating identifying and acquiring the packets comprising the datas- 

system is depicted in the program guide of FIG. 3 (items treams constituting the desired program. Decoder 100 pro- 

860-872) and comprises TV-M, TV-14, TV-PG, TV-G, 55 cesses the identified packets of the desired program for 

TV-Y7, TV-Y ratings. viewing, recording or playback in the manner previously 

A number of problems may occur in using content ratings described in connection with FIG. 2. The process of FIG. 4 

from a composite program guide (or another rating infor- terminates at step 340. 

mation source) in scheduling processing of programs in the The process of FIG. 4 is also used in conditioning access 
manner disclosed in steps 303-315. Specifically, problems 60 to analog video programs and in the acquisition and pro- 
may arise because a) the content rating supplied in the cessing of program content ratings derived from the vertical 
composite guide provided by the first broadcast source may blanking intervals of NTSC compatible analog video sig- 
be inaccurate, and b) the verification of user authorization nals. Consequently steps 303-320 similarly involve sched- 
performed in step 315 may be rendered invalid for a variety uling analog video processing and tuning to analog video 
of reasons. The verification may be rendered invalid, for 65 sources for deriving content ratings (e.g. V-chip compatible 
example, because either the program guide limit threshold is ratings) from NTSC compatible vertical or horizontal blank- 
subsequently overridden and altered by an authorized user or ing intervals. Further, the mapping, selection, validation and 
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processing of steps 325-337 use ratings derived from analog RRT contains program content rating information for vari- 

video signal as well as from digital program specific infor- ous rating systems as previously described. In step 410, an 

m ation. MGT is also generated containing data identifiers enabling 

FIG. 5 shows a method for generating program specific the identification and assembly of CIT, EIT, and RRT 

information incorporating system timing and program con- 5 information. The MGT also conveys table size information 

tent rating information, according to the invention. The for ,he previously generated CIT, EIT, ETT and RRT. An 

method may be employed at an encoder for broadcasting STTis ako generated in step 410 containing a time reference 

video data such as the data received by antenna 10 of FIG. indicator and associated correction data sufficient for a 

1 or the method may be employed within a decoder unit such decoder to establish a tune of transmission of a program by 

as within controller 60 of FIG. 1 in a storage mode, for 10 the P ro 8 ra ™. br ° ad ^ a £ er -_ , „„_ J 

exa , e 6 In step 415, the STT, MGT, CIT, EIT, ETT and RRT data 

In a storage mode of the system of FIG. 1, the corrected and descriptors generated for each broadcaster in steps 405 

output data from unit 17 is processed by decoder 100 to and 410 " e fonned f° componte system and program 

provide an MPEG compatible datastream for storage. In this s P ecific information for multiple broadcast sources. The 

mode, a program is selected for storage by a user via remote 15 composite system and program specific information is 

unit 70 and interface 65. Processor 22, in conjunction with advantageously formed to associate individual STT time 

controller 60 forms condensed system and program specific references with their corresponding broadcast sources. In 

information including STT, MGT, CIT, EIT, ETT and RRT ste P 420 ' the composite information produced in step 415 is 

data containing the advantageous features previously combined with video and audio program representative 

described. The condensed information supports decoding of 20 components for multiple channels and is formatted into a 

the program selected for storage but excludes unrelated transport stream for output. In step 423, the output transport 

information. Controller 60, in conjunction with processor 22 stream * filrther Processed to be suitable for transmission to 

forms a composite MPEG compatible datastream containing another device such as a receiver, vrieo server, or storage 

packetized content data of the selected program and asso- device for recording on a storage medium, for example The 

dated condensed program specific information. The com- 25 processes performed in step 423 include known encoding 

posite datastream is output to storage interface 95. functions such as data compression Reed-Solomon 

Storage interface 95 buffers the composite datastream to encoding, interleaving, scrambling, treUis encoding, and 

reduce gaps and bit. rate variation in the data. The resultant carrier modulation. The process is complete and terminates 

buffered data is processed by storage device 90 to be suitable at ste P 42s - In the P rocess ° f FIG - 5 ' ^'P 16 CIT > *} T : ETT 

for storage on medium 105. Storage device 90 encodes the 30 and RRT tables ma y be formed and incorporated in the 

buffered datastream from interface 95 using known error program specific information in order to accommodate 

encoding techniques such as channel coding, interleaving expanded numbers of channels. t 

and Reed Solomon encoding to produce an encoded datas- Tte architecture of FIG. 1 is not exclusive. Other archi- 

tream suitable for storage. Unit 90 stores the resultant lectures may be denved in accordance with the prmciples of 

encoded datastream incorporating the condensed program 35 the invention to accomplish the same ob^ves^Further, the 

specific information on medium 105. &ncUons of "V™^ °f de ™ der 100 u of . ™ 1 andthe 

An encoder employs the method of FIG. 5 for generating P rocess ste P s of mG f : \ 4 5 mav be implemented m 

system and program specific information including STT, wfa ole or in part within the programmed instructions of a 

MGT, CIT, EIT, ETT and RRT data and descriptors for each microprocessor In addition, ^the prmciples of the invention 

broadcaster and for combining the information in a com- 40 a PP»y to any form of MPEG or non-MPEG compatible 

posite datastream. The generated information may be trans- electronic program guide. A datastream formed according to 

mitted to a decoder system such as the system of FIG. 1 for th e invention prmciples may be used in a variety of appu- 

reception by antenna 10 and subsequent decoding as previ- cations ^eluding video server or PC type communication 

ously described for example. Following the start at step 400 via telephone lines, for example. A program datastream with 

of FIG 5 STT MGT, CIT EIT, ETT and RRT data and 45 one or more components of video, audio and data formed to 

descriptors for each broadcaster is generated in steps 405 incorporate system and program specific information 

and 410. Specifically, a CIT is generated in step 405. The according to invention principles may be recorded on a 

CIT contains channel and program identification informa- stora S e medium ■»? transmitted or re-broadcast to other 

tion enabling acquisition of available broadcast programs servers, PCs or receivers, 

and channels produced by an individual broadcaster. The 50 Wnat 18 claimed is: 

CIT incorporates channel identification numbers and packet 1 . A me,hod for processing a program using program 

identifiers for identifying individual packetized datastreams s P ecific parameters selected from alternative broadcast 

that constitute individual programs to be transmitted on sultable for m a vldeo dec «?!. r receiving pack- 

particular channels. The generated CIT also incorporates etized program information from different broadcast 

items linked to listed program channels including a program 55 said Poetized program information from an indi- 

number, a language code indicator, and a stream type vidual broadcast source containing program content and 

identifier, as previously described in connection with FIG. 1. program specific information including program content 

In step 410, an EIT is generated containing program guide raun g data > comprising the steps of: 

information including descriptive lists of programs (events) selecting a desired program; 

receivable on the channels listed in the CIT. The EIT is 60 from a first broadcast source, 

generated to include a content advisory descriptor contain- receiving packetized program information containing a 

ing program content ratings selected and processed from program specific parameter of said desired program; 

rating information provided by multiple broadcast sources in from a second broadcast source, 

the manner described in connection with FIG. 4. The EIT receiving packetized program information containing a 

associates a specific program with a specific rating. An ETT 65 program specific parameter of said desired program, 

and an RRT are also generated in step 410. The ETT contains said program specific parameter from said second 

text messages describing programs, for example, and the broadcast source having a function equivalent to a 
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function of said program specific parameter from said 
first broadcast source; 

selecting one of said received program specific informa- 
tion parameters based on source; and 

processing said desired program using said selected pro- 
gram specific parameter. 

2. A method according to claim 1 wherein 

said first broadcast source comprises at least one of, a) a 
source other than packetized program information 
received from a broadcast source providing said desired 
program, and b) a composite program guide containing 
information from different broadcast sources, and 

said second broadcast source comprises packetized pro- 
gram information received from a broadcast source 
providing said desired program. 

3. A method according to claim 1 wherein 

said selected program specific information parameter of 
said desired program comprises a program content 
rating, and 

said processing step comprises 

displaying said selected program content rating. 

4. A method according to claim 1 wherein 

said program specific parameter of said desired program 
comprises at least one of, a) a program content rating, 
b) caption information, and c) text descriptive infor- 
mation. 

5. A method according to claim 1 wherein said step of 
processing said desired program comprises at least one of, 

a) program recording, b) program playback and c) pro- 
gram selection and display. 

6. A method according to claim 1 including the step of, 
scheduling said processing of said desired program. 

7. A method for processing a program using program 
specific parameters selected from alternative broadcast 
sources suitable for use in a video decoder receiving pack- 
etized program information from different broadcast 
sources, said packetized program information from an indi- 
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content rating compatible with a program conteqt rating 
system of said second broadcast source. 

8. A method for processing a program using program 
specific parameters selected from alternative broadcast 
sources suitable for use in a video decoder receiving pack- 
etized program information from different broadcast 
sources, said packetized program information from an indi- 
vidual broadcast source containing program content and 
program specific information including program content 
rating data, comprising the steps of: 

selecting a desired program; 
from a first broadcast source, 

receiving packetized program information containing a 
program specific parameter of said desired program; 
from a second broadcast source, 

receiving packetized program information containing a 
program specific parameter of said desired program, 
said program specific parameter from said second 
broadcast source having a function equivalent to a 
function of said program specific parameter from said 
first broadcast source; 

selecting one of said received program specific informa- 
tion parameters based on source; and 

processing said desired program using said selected pro- 
gram specific parameter wherein said program specific 
information parameters of said desired program from 
said first and second broadcast sources each comprised 
a program content rating, and including the step of 
mapping said content rating from said first broadcast 
source and mapping said content rating from said 
second broadcast source to be content ratings compat- 
ible with another program content rating system. 

9. A method for processing a program using program 
specific parameters selected from alternative broadcast 
sources suitable for use in a video decoder receiving pack- 
etized program information from different broadcast 
sources, said packetized program information from an indi- 
vidual broadcast source containing program content and 



vidual broadcast source containing program content and 40 program specific information including program content 



program specific information including program content 
rating data, comprising the steps of: 

selecting a desired program; 
from a first broadcast source, 

receiving packetized program information containing a 
program specific parameter of said desired program; 
from a second broadcast source, 

receiving packetized program information containing a 
program specific parameter of said desired program, 
said program specific parameter from said second 
broadcast source having a function equivalent to a 
function of said program specific parameter from said 
first broadcast source; 

selecting one of said program specific information param- 
eters based on source; and 

processing said desired program using said specific 
parameter, wherein said program specific information 
parameters of said desired Program from said first and 
second broadcast sources each comprises a program 
content rating, and including the step of mapping said 
content rating from said first broadcast source to be a 
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rating data, comprising the steps of: 

selecting a desired program; 
from a first broadcast source, 

receiving packetized program information containing a 
program specific parameter of said desired program; 
from a second broadcast source, 

receiving packetized program information containing a 
program specific parameter of said desired program, 
said program specific parameter from said second 
broadcast source having a function equivalent to a 
function of said program specific parameter from said 
first broadcast source; 

selecting one of said received program specific informa- 
tion parameters based on source; and 

processing said desired program using said selected pro- 
gram specific parameter wherein in said step of select- 
ing said program specific parameter, said parameter is 
dynamically selected based on source and parameter 
type. 
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